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INTRODUCTION 
Developmental dysplasia of the hip (DDH) includes various 
abnormalities from acetabular dysplasia to dislocation of femoral head 
that occurs before, during and after birth. 
Congenital dislocation of Hip (CDH) means displacement of hip 
joint before birth. [1, 2]        
The term DDH now refers to all stages of CDH. 
Even though DDH is a clinical diagnosis, mild acetabular dysplasia 
can be diagnosed only by imaging. 
DDH implies a dynamic disorder that may be unstable / subluxated 
/ dislocated. 
Primary deficiency in development of acetabulum allows the hip to 
become displaced.  
The hip is at risk for dislocation at several critical periods inutero 
which includes shortly after its complete formation at 12 weeks and again 
at 18 weeks where the hip muscles begin to develop. 
 Studies concerning the incidence of DDH are very few in number 
& more so in the Indian population. There was no proper data available 
for incidence of DDH in our country. 
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Although many modalities available to diagnose DDH, the 
ultrasonogram has gained acceptance widely because it can image the 
cartilaginous portion of femoral head and acetabulum without any 
radiation risk to the infants.  Not only can it demonstrate the hip anatomy 
in detail, but also the stability of the joint by dynamic stress methods. 
This procedure is easily available, noninvasive in nature and does 
not require any sedation to baby. But universal screening programs carry 
the burden of cost effect and risk of iatrogenic complications due to 
overtreatment. 
This is very important condition because success in its treatment 
depends upon early diagnosis. It needs early intervention at early age 
around 8 weeks of life. 
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JUSTIFICATION 
 Klisic [1989] introduced the term DDH which covers all the 
abnormalities around the hip joint.  
Since there is no routine screening programme available for DDH 
in Indian infants, real incidence among Indian population is widely 
varied. In major parts of the country screening is done by only clinical 
examination. 
In the early 1900 Ortolani, an Italian pediatrician evaluated, 
diagnosed, and began treatment for hip dysplasia since then, significant 
progress has been made in the evaluation and treatment of DDH. [1, 2, 3, 4, 5] 
 Early diagnosis and intervention may make the patient active and 
productive and decrease the Disability Adjusted Life Years 
The use of ultrasonography and other diagnostic imaging 
modalities and the implementation of improved educational programs 
will most likely decrease the number of children with DDH who are 
diagnosed late.  
So, here we use ultrasonographic techniques to find out the 
incidence of DDH, and correlate with maternal risk factors. 
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AIMS AND OBJECTIVES 
 
To find out the Incidence of DDH by using ultrasonogram of hip 
among the infants attending  at Paediatric OPD at KMC hospital, Chennai 
 
To correlate with the clinical and socio- demographic factors 
affecting DDH 
 
 15 
REVIEW OF LITERATURE 
DEFINITION  
Delayed or Defective development of hip joint leading to deranged 
articular relationship between an abnormal acetabulum and a proximal 
femur. 
In dislocation there is complete loss of contact of the femoral head 
with acetabular cartilage. Proximal femur displaced most often 
superiorly, but lateral, posterior and postero lateral displacements can 
also occur. 
 
 
CONGENTIAL DISLOCATION OF HIP 
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Teratological  dislocations  are [2%] due to neuro muscular 
disorder such as myelodysplasia and arthrogryposis which  occurs during 
12th -18th weeks of gestational age, as it may be congenital.[5] Most cases 
of DDH occur in neurologically intact infants in the perinatal period. 
 
TYPES OF HIP DISPLACEMENT  
1. Subluxable hip – incomplete displacement of the femoral 
head from the acetabulum during certain stress maneuvers of 
the leg. 
  2. Dislocatable hip –the femoral head displaces from the 
acetabulum during certain stress maneuvers of the leg and 
returns to the normal position spontaneously when the 
pressure is released. 
  3. Dislocated hip –femoral head frankly displaced out of 
acetabulum.      
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INCIDENCE OF DDH                  
The reported incidence of fixed dislocation is 1 case per 1000 
whereas 0.4 to 0.6 in 1000 for late dislocations, subluxation and 
dysplasia. 
In world population it varies from 0.15% to 16% for newborns [6].   
The incidence in various countries as follows. Australia 1%,, 
Poland 3.9%,Austria 6.6%, Netherlands 3.7% Norway 16.9% 
Cenk sezer et al in their prospective study [7], on prevalence of 
developmental dysplasia of the hip in preterm infants with maternal risk 
factors reviewed the medical records and ultrasound images of all 
premature infants at one tertiary-care children’s hospital. The study 
compiled the records to identify all the premature infants and did not pick 
up any significant infantile risk factors at a particular time frame.  
The author concluded in his study that prematurity with or without 
maternal risk factors does not have significant effect on DDH. 
James S Donaldson et al study [8] on screening programs for 
developmental dysplasia of the hip in newborn infants analyzed the effect 
of various screening programs for incidence of DDH on late presentation 
of congenital hip dislocation.  The author concluded that, there was a no 
significant evidence to give proper recommendations for practice. There 
was no evidence that universal ultrasound screening of hip results in a 
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marked increase in detection of cases compared to the use of targeted hip 
ultrasound or clinical examination alone.        
A study [9] on ultrasound profile of hips of South Indian Infants by 
Chirag bhalvani and Vrisha madhuri dealt with around one thousand 
consecutive infants. They underwent ultrasound (USG) screening of the 
hips by Graf’s static technique at the vaccination clinic of a tertiary 
hospital in South India. 
The incidence of USG based abnormalities of hip & dislocations in 
this study was found to be in the lower end of the published studies. This 
may reflect either a truly lower incidence or may be due to spontaneous 
evolvement of minor hip abnormalities at 6 weeks of age. 
Viktorbialik et al [10] in their study on Developmental dysplasia of 
the hip: a new approach to incidence concluded that there was two 
categories of neonatal hip pathology: one that turns into a normal hip 
(essentially sonographic  DDH);  and another one with deterioration into 
a hip with some kind of dysplasia, including full dislocation (true DDH).  
The author concluded in his study that prematurity with or without 
maternal risk factors does not have significant effect on DDH. 
Ultrasonography of hip was done to those babies with risk factors 
for DDH or with abnormal clinical findings in the study [11] on screening 
newborns for developmental dysplasia of the hip: the role of sonography 
by H T Harcke. 
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Ultrasound in the diagnosis of developmental dysplasia of the hip 
in newborns study[12] by Rosenthal Torma P  states that selective 
ultrasound screening of hip is worthwhile in areas with a high prevalence 
of late  DDH cases.  
Diagnosing developmental dysplasia of hip in newborns using 
clinical screen and ultrasound of hips-an Indian experience is a 
retrospective study [13] from 2006 to 2014 analyzed the cost-effectiveness 
of clinical screening with USG of hip for diagnosing DDH in newborns. 
 A Study [14, 15] on performing dynamic sonography of the infant 
hip by H T Harcke deals with the dynamic imaging technique of hip 
ultrasonography.It incorporates motion and stress maneuvers that are 
mostly based on clinical examination techniques. This dynamic 
multiviewic  assessment emphasizes on hip position and stability.  In this 
study various views were discussed in detail.  
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EMBRYOLOGY AND  ANATOMY OF DDH: 
EMBRYOLOGY: 
Original Text by Clifford R. Wheeless, III, MD says that the hip 
joint develops from the cartilaginous anlage at 4 to 6 gestational weeks.  
A cleft develops by 7 weeks between acetabulum and 
precartilagenous cells which are programmed to form the head of femur. 
Formation of hip joint is largely complete by 11 weeks. 
Acetabular cartilage completely encircles the femoral head. 
At late gestation, femoral head grows more rapidly than the 
acetabular cartilage; 
At birth the femoral head is less than 50% covered by acetabulum. 
At birth, acetabulum is at its most shallow and most lax in order to 
maximize hip movements which facilitates the delivery process;  
Hip is uncontained in extension and adduction reflecting hip 
shallowness;  
After several weeks, acetabular cartilage develops faster than the 
femoral head, which allows progressively more coverage. 
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HIP JOINT ANATOMY: 
It is a “ball-and-socket” type of joint that is held together by 
ligaments. Entirely cartilaginous at birth  
The newborn pelvic girdle mainly made of two coxal bones each 
with three components 
1. Ilium - superior component [2/5] 
2. Pubis- anteroinferior component [2/5] 
3. Ischium -postero inferior component [1/5] 
Triradiate cartilage is useful landmark that connects all three 
together on USG. It usually appears as hypoechoic.In adult it becomes 
ossified and fuses together to form acetabulum. 
Cup shaped acetabulum articulates with the femoral head. The 
articular surface in the acetabulum is horse shoe shaped and smaller than 
that of articular surface of femur. 
The acetabular labrum is called as limbus cartilage. It surrounds 
entire periphery of acetabulum and acetabular roof. 
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ANATOMY OF PELVIC BONES 
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Acetabular labrum appears rounded off at superior and posterior 
aspects. It gets narrowed and by increasing its depth, supports & 
stabilizes femoral head. It is best seen in coronal view imaging [USG] as 
triangular structure adjacent to ilium, superolateral to femoral head. It is 
composed of hyaline cartilage which is hypo echoic and echogenic 
fibrocartilaginous portion at its tip.  
Femoral head appears as round hypoechoic structure with fine 
stippled echoes within it. The femoral head within the acetabular cup 
during the period of growth, results in normal concave shape of 
acetabulum. In dysplasia concavity is lost and subsequently both 
acetabulum and femoral head will be flat shaped. 
  Hip joint is enclosed by dense capsule. It is superiorly attached to 
the labrum on the ilium and distally to the intertrochanteric line of femur. 
The entire joint is stabilized by extensor, flexor & adductor muscle 
groups arising from the pelvis.                  
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DETERMINANTS AND RISK FACTORS 
The causes for dysplasia is unknown. [15] 
The causes may be multifactorial with combination of hormonal, 
familial and mechanical factors. [16, 17, 18] 
Two main factors related to DDH are  
1. Mechanical [oligohydraminos & breech presentation] and 
2. Physiological [females] 
* More common in female [M:F=1:6] this gender difference is 
thought to be due to maternal hormonal effect of estrogen which 
increases muscle laxity.[20] 
* Familial incidence [ 6-20%][21,22] 
First born are more frequently affected 
6% risk for subsequent sibling of normal parents. 
36% risk for subsequent sibling of one affected parent. 
12% risk for patients own children 
* 25% in infants born in frank breech position  
Risk of breech vs vertex- 8:1 
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* More common in breech due to extension of fetal knees and 
hyperflexion of fetal hips while the fetus in breech position 
[.21, 22, 23] 
* Left hip  [60%] is more often involved than right hip  [20%] 
or both 20% 
* More common in oligohydraminos due to lack of space[26] 
* Congenital torticollis [10 to 20%] 
* Neonatal hyperextension of hip  
Swaddling of infants in hip extension /strapping to 
cradle board [27] 
* Foot deformities [metatarsus adductus, club foot] 
* Neuro muscular abnormalities [24,25] 
Spina bifida , sacral agenesis and arthrogyrposis 
* Skull moulding deformities 
* Generalized ligament laxity  
Larsen syndrome,Ehlers danlos syndrome,Down 
syndrome [5%] 
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DIAGNOSIS OF DDH: 
CLINICAL FINDINGS  
 Limited  abduction  of flexed hip on affected side [due to 
shortening and contracture of hip adductors] 
 Increase in depth or asymmetry of the inguinal or thigh skin 
folds.[31,32,33] 
 Shortening of thigh on the affected side. 
 Low position of knee on affected side 
 Waddling gait 
PHYSICAL/CLINICAL EXAMINATION 
ORTOLANI REDUCTION TEST 
Clunk of entry or reduction sign [28, 29, 30] 
It is performed by abducting and lifting the thigh of baby to bring 
the femoral head into the acetabulum. We can sense the reduction 
palpable click if the head is in dislocated position. 
BARLOW DISLOCATION TEST 
Clunk of exit or dislocation sign [28, 29, 30] 
It is performed by adducting the baby’s hip with gentle downward 
pressure. In case of dislocation we can feel the slip of femoral head 
coming out of acetabulum. 
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ALLIS [GALEAZZI] sign: lower position of affected side, when 
knees and hip are flexed [due to location of femoral head posterior to 
acetabulum in this position] 
Telescoping or pistoling action of thighs [due to lack of 
containment of femoral head within acetabulum. 
Trendelenburg test -dropping of normal hip when child standing on 
both feet elevates unaffected limb and bears weight on affected side. [Due 
to weakness of hip abductors] 
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ASYMMETRIC APPEARANCE OF SKIN FOLDS 
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POSITIVE GALEAZZI SIGN 
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ORTOLANI AND BARLOW TEST METHOD 
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WORKUP  
1. ULTRASONOGRAPHY  
2. RADIOGRAPHY 
3. ARTHROGRAPHY 
4. CT &MRI 
ULTRASONOGRAPHY 
Sonography is now the primary imaging technique in the diagnosis 
and follow up of developmental dysplasia of the hip and has been shown 
to be more accurate than either clinical or radiographic method with 
sensitivity of 100% and specificity of 98% [, 34, 35, 36, 37] 
The use of USG imaging in evaluation of DDH was first described 
by Graf in 1978, later by Harcke. 
It visualize the non-ossified cartilage of the femoral epiphysis and 
the cartilaginous labrum & permits dynamic assessment of stability. 
It can not be used over the age of 12 months due to hindrance from 
acoustic shadowing from developing ossification center of the epiphysis. 
Screening period  
From 2 weeks and up to 4-6 months of age. 
 32 
 
 
Ultra sonogram of hip is used as first tool to diagnose DDH 
because 
1. Easily differentiate cartilage components [acetabulum and femoral 
head] from other soft tissue component  
2. Visualization of relationship between acetabulum and femoral head 
3. We can assess the ligament laxity /joint space  
4. Dynamic study of hip position during stress maneuvers 
5. Acetabular roof [horizontal /inclined], edge [sharp/round/flat], 
acetabular fossa [excessive fat /ligamentum hypertrophy], labrum 
[inverted/everted] 
6. Follow up study can be performed even with corrective devices 
insitu 
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MAIN PATHOLOGY OF DDH 
 Instability  
 Abnormal acetabular morphology 
RADIOLOGICAL DIAGNOSIS WITH TECHNIQUES: 
USG EXAMINATION TECHNIQUE: 
Imaging is done with a linear high frequency broad band transducer 
[5-7MHZ]. [32, 33, 34] 
Curvilinear probe produces distorted images and less 
reproducibility hence not used routinely. 
There are two methods for examination of DDH. [35, 36, 37, 38]  
1. STATIC METHOD [GRAF]-[39, 40] 
For assessment of morphology of both femoral head and 
acetabulum 
2. DYNAMIC METHOD [HARCKE]-[40] 
For hip joint stability  
Graf assessed acetabular morphology and devised a classification 
system based on angles of inclination of the bony ilium and cartilaginous 
roof. 
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TECHNIQUE  
The infant is examined in the supine or lateral position. Ideally a 
second person  or parent helps to immobilize the infant, a cradle specially 
designed for lateral position is also used to immobilze the infant. 
Before doing examination it is essential that the infant is relaxed, 
only then stress and non-stress measurements can be accurately 
interpreted. 
GRAF’S METHOD [35, 36, 37] 
Graf’s technique consists of coronal image taken from lateral 
aspect of hip. 
Static coronal images are best taken for interpretation. 
The baby is supported in lateral decubitus position with the knees 
slightly flexed & the hip in a position of slight [20 ] flexion & internal 
rotation. This is the neutral position for an infant. 
The transducer is placed over greater trochanter & perpendicular to 
skin, parallel to spine in order to obtain a coronal image of the 
acetabulum showing maximum depth. 
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CARDINAL LANDMARKS 
Acetabular labrum & the inferior edge of ilium, the lateral margin 
of ilium projected as a horizontal line are the landmarks. 
The appearance of this standard plane linked to ball on spoon 
appearance, with the femoral head representing the ball, the acetabulum 
represents the bowl of spoon and ilium representing the handle of the 
spoon. 
Proper coronal view contains three elements 
 The echoes from the bony ilium should be in a straight line parallel 
to transducer 
 The transition between the so ilium and the triradiate cartilage 
should be seen definitively 
 The echogenic tip of the labrum should be in the same plane of 
others two. 
Minor anterior or posterior adjustment may be required until the 
standard plane is obtained. 
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POSITION OF INFANT FOR CORONAL VIEW IN USG 
 
 
 
CORONAL VIEW IN  NEUTRAL AND FLEXION OF HIP 
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USG  HIP CORONAL VIEW [BALL ON SPOON 
APPEARANCE] 
                        
USG IMAGE OF CORRECT POSITION OF 
CORONAL VIEW 
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LANDMARKS IN CORONAL VIEW 
 
 
 
 
 
Femoral Head 
Ilium 
Labrum 
Triradiate Cartilage 
Ischium 
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MEASUREMENT OF ALPHA ANGLE IN 
CORONAL VIEW IMAGING 
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Measurements of angles in coronal view [ alpha & beta] 
Alpha & Beta angle measurements are used to indicate the degree 
of development of acetabulum . 
Line 1. BASE LINE  Drawn along the  lateral margin of  ilium  
Line2. INCLINATION LINE Drawn from osseous convexity of 
ilium  to labrum  
Line 3. ROOF LINE-  a line that connects lower edge  of 
acetabular roof medially to ilium. 
ALPHA ANGLE- one between acetabular roof line and base line 
gives alpha angle.Normally it is more than 60 . Smaller alpha angle 
indicates a shallow bony acetabulum. 
BETA ANGLE- angle between the baseline and line of inclination. 
It indicates coverage of femoral head by cartilaginous acetabular 
rim. 
Large angle >77  indictes lateral migration of femoral head. 
Angle calculation not possible in case of dislocation. 
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ALPHA ANGLE  MEASUREMENTS 
>60  normal 
55-60  normal < 4 weeks 
<55 immature acetabulum 
4 -6  interobserver variations  
Coronal images are also used to evaluate the position of the 
femoral head with in the acetabulum. 
PITFALLS 
 In coronal imaging, if the transducer is placed either too anteriorly 
or posteriorly, the ilium may appear concave or convex instead of 
being straight. 
 Ossified nucleus may be mistaken for triradiate cartilage/medial 
acetabulum. 
 Ossification of head of femur and acetabulum distorts the proper 
imaging 
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NORMAL POSITION OF TRANSDUCER AND 
PITFALLS 
        
     
     Transducer placed in      Transducer placed in 
     too anterior Position      too posterior Position 
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GRAF HIP TYPES 
 
TYPE I : BONY ROOF IS DEFICIENT 
OR ROUND 
 
 
 
TYPE II DECENTERED FEMORAL HEAD ;BONY ROOF 
IS DEFICIENT,ROUND,&LARGE CARTILAGINOUS 
PORTION 
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TYPE III  & IV DISLOCATED JOINT 
DIFFERENCE BETWEEN THE TYPE III & TYPE IV 
PERICHONDRIUM IS DISPLACED 
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GRAF” HIP TYPES 
TYPE DESCRIPTION 
ANGLE 
ALPHA 
COMMENTS TREATMENT 
I Normal hip >60  Stable none 
2 Concentric 
position 
   
[a]Physiological 
immaturity 
Age less than 3 
months 
55  – 60   Observed till 
change to 
typeI 
[b]Delayed 
ossification 
Age more than 3 
months 
50  - 60   Evaluation by 
orthopedician 
[c]Concentric 
position 
43  - 49   Evaluation by 
orthopedician 
 [d]subluxation 43  – 49  Labrum 
everted 
required 
3 Low dislocation <43  Bony roof 
deficient ,  
labrum 
everted 
Required 
4 High dislocation Not 
measurable 
Flat bony 
acetabulum 
interposed 
labrum 
required 
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Femoral Head Coverage (FHC) and d/D Ratio: 
 
FHC calculates the percentage of acetabular coverage[46,47.48,49,50]. 
d/D is calculated by height of the femoral head (d) divided by 
height of the acetabular coverage (D) within the femoral head. 
 
TERJESEN FEMORAL HEAD COVERAGE 
Femoral Head Coverage Inference 
>50% Normal 
49-40% Possible dysplasia in newborns 
49-40% Dysplasia in infants greater than 
4 months 
39-10% Subluxation 
<10% Dislocation 
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DYNAMIC METHOD  
HARCKE AND GRISSION: [40, 41] coronal view [flexion –stress 
view]  
The transducer placed in the same plane for coronal view & a small 
amount of pressure is applied posteriorly to hip while adducting and 
maintaining 90  flexion. 
This corresponds to BARLOW test, which is used to clinically 
assess hip subluxation. 
TRANSVERSE VIEW 
Rotating the transducer 90  from coronal flexion view. 
The echogenic femoral shaft and metaphysis lie adjacent to each 
other and echogenic acetabulum surrounds the head posteriorly to form 
‘U’ shaped configuration 
In normal transvers view a vertical line pass through the femoral 
head at ischial and triradiate cartilage level. 
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USG IMAGING :TRANSVERSE VIEW IMAGING IN 
FLEXION & NEUTRAL POSITION 
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USG IMAGING IN TRANSVERSE VIEW 
 
        
 
         
 
Proximal Femoral 
Metaphysis 
Femoral Head 
Ischium 
Pubic Bone 
 
 50 
 
 
SUBLUXATION OF HIP IN CORONAL & TRANSVERSE 
VIEW 
 
  
DISLOCATION OF HIP IN CORONAL & TRANSVERSE 
VIEW 
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The reporting format should include the detailed anatomical 
description of normal appearance of the bony and cartilaginous 
acetabulum, femoral head with its shape, size and status of the 
ossification center. 
Even patient with Pavlikc harness USG able to do imaging but 
stress views are avoided 
If the patient requires rigid casting for the treatment, CT scan /MRI 
is more effective than attempting USG imaging, since USG is done 
through the small windows in the cast. 
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OBSTACLES TO REDUCTION OF DDH 
 Intra articular : pulvinar [fibro fatty apex of acetabulum] 
              Hypertrophy of liagementum teres 
 Extra articular: iliopsoas tendon impingement on anterior capsule 
with infolding of joint capsule. 
HIP SONOGRAPHY FOR DEVELOPMENTAL DYSPLASIA OF HIP 
VIEW KEY FEATURE COMMENT 
Coronal neutral Acetabular 
morphology 
Measurement 
optional 
Coronal flexion Acetabular 
morphology 
Stability(if stressed) 
Measurement 
optional 
Stress optional used 
with pavlik harness 
Transverse flexion Stability Stress required 
(except during 
treatment) used with 
pavlik harness 
Transverse neutral Femoral head 
position 
Optional view 
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PLAIN RADIOGRAPHY 
Newborn hip is entirely made up of cartilage, so the radiographs 
are usually normal, especially if instability is alone present. Once the 
femoral head ossifies, radiographs becomes more reliable [4-6months]   
1. AP view  
Position of pelvis is in neutral, not in rotation.   
2. Von Rosen view >4-6 months of age. 
        Legs are abducted & thighs are internally rotated 
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RADIOGRAPHIC EVALUATION OF DDH 
  
 
 
HIP DISLOCATION IN RADIOGRAPHY 
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RADIOGRAPHIC LINES OF HIP JOINT POSITION [42,43] 
 LINE OF HILGENREINER 
Line connecting superolateral margins of triradiate cartilage 
 PERKIN’S LINE 
Vertical line to hilgenreiner’s line through the lateral rim of 
acetabulum 
 SHENTONS CURVED LINE 
Formed by inferior surface of superior pubic ramus plus medial 
surface of proximal femoral metaphysis to level of lesser trochanter 
In AP view both the Hilgenreiner line and Perkins line are drawn , 
which divides the hip joint into four quadrants. Normally the femoral 
head placed in inner medial quadrant. 
 ACETABULAR ANGLE  
Angle that lies between Hilgenreiner’s line and line drawn from 
most superolateral ossified edge of acetabulum to superolateral margin of 
triradiate cartilage. [ 42] 
Normally < 20  in two years of age, in dysplasia angle is >30 . 
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CENTER EDGED ANGLE OF WIBERG 
Angle substended by one line drawn from acetabular edge to center 
of femoral head plus second line perpendicular to line connecting centers 
of femoral head.  
Angle <2 indicates femoral head instability 
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ANDREN VON ROSEN LINE: a line drawn along the 
longitudinal axis of femoral shaft, in normal hip it intersects the pelvis at 
upper edge of acetabulum. 
In subluxation /dislocation of the hip, the line bisects or falls above 
anterior superior iliac spine. 
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CT and MRI 
Computed tomography –it detects relations of femoral head and 
acetabulum and detecting superior, lateral & posterior subluxations 
Most useful in 
 Pre evaluation of femoral torsion and acetabular configuration   
 Evaluation of closed reduction & detection of deformed iliopsoas 
muscle  
 Intra articular soft tissue obstacle [hypertrophied fibro fatty 
pulvinar] & during cast treatment 
 The 3D imaging allows direct assessment of amount of anterior & 
posterior coverage of acetabulum over femoral head, also 
differentiates lateral [secondary to tight iliopsoas tendon] from 
posterior dislocations.  
 Sector angle [acetabular support] -Angle drawn from the center of 
femoral head and anterior and posterior acetabular rim relative to 
horizontal line through the pelvis axis. Anterior acetabula angle 
<50° & Posterior acetabula angle <90° are normal. The angles are 
reduced in developmental dysplasia. 
 
 
  
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 Anteversion angle between anterior and posterior rim of 
acetabulum to vertical pelvic axis, inceased in dysplasia. However 
it does not predict the outcome of DDH. Disadvantage is the 
radiation risk to the baby. 
 
CT & MRI : CORONAL & TRANSVERSE VIEW  
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HIP SUBLUXATION IN CT 
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MRI 
MR used in evaluation of dysplasia of the hip when there is 
 Complex dysplasia, 
 Inadequate response to treatment 
 Late presentation 
 Teratological type of dislocation. 
 Useful sequence: Axial and coronal imaging with small surface 
coils with high spatial resolution needed [44,45] 
 Gadolinium enhanced MR arthrography visualizes the labrum, 
ligamentum teres, transverse acetabular ligament and the pulvinar [46] 
 In the immediate postoperative period MR imaging is useful in the 
evaluation of proper reduction of dislocated femoral head and vascular 
sheath. 
 Recently dynamic interventional MR in open configuration scanner 
has been used in the management of DDH. The hip can be visualized 
during reduction and Spica can be applied with in the scanner itself [46] 
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ARTHROGRAPHY: 
It  indicates congruity of the joint status of cartilaginous 
limbus,ligamentum teres and zona orbiculais. 
It is done mainly  to decide whether complete reduction of  a hip 
dislocation achievied or not. Normal arthrogram will show rose thorn 
appearing limbus. To study the inter position of soft tissues strcures of 
hip joint. Its done in cases where reduction may be impossible[44,45] 
Possible abnormal findings include 
1. Inverted appearance of limbus with filling defect. 
2. Normal rosethorn appearance lost 
3. Hypertrophied ligamentum teres seen 
4. Contraction of psoas tendon 
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HIP DISLOCATION IN ARTHROGRAPHY 
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MATERIALS AND METHODS 
The objective was to find out the  incidence of DDH by using 
ultrasonogram of hip among the infants attending the  paediatric OPD at 
KMC hospital, Chennai and  to correlate with the clinical and socio- 
demographic factors affecting DDH. 
STUDY DESIGN: 
Descriptive Cross sectional study            
TARGET POPULATION: 
The results are intended to be applied to the infants of Chennai. 
STUDYPOPULATION AND INCLUSION CRITERIA: 
Study population comprised of 110 healthy infants of 6 to 8 weeks 
of age, attending the Paediatric OP at KMC, who come for their first dose 
of Pentavalent vaccine which is usually given at 6 weeks of age . 
EXCLUSION CRITERIA  
If the mother/father of the baby are non-cooperative , the baby was 
excluded from the study.  
If the baby was suffering from major congenital anomaly other 
than DDH, like life threatening Infection/ Neuro muscular disorder, the 
baby was excluded from the study. 
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SAMPLE SIZE ESTIMATION :440( ZΑ PQ/L2)                         
For an expected prevalence (p) of 1%[6] with Z value of 1.96 at 
95% confidence interval, and with limit of accuracy  ( L ) at 2 %  
(Absolute precision), the sample size required was 440  study 
participants. 
q = 1-p (proportion of people without hypertension) = 0.8 
The sample size required for the study was calculated as follows 
     1.96 x 1.96 x 0.01 x 0.99          4 x 1 x 99          99 
n = -------------------------------    = -------------  =  
      0.02 x 0.02                                   2  x  2 
With an expected non response rate of  10%, the required sample 
size was estimated as  110  healthy  infants,  aged  6 weeks to 8 weeks. 
SAMPLING PROCEDURE: 
Sampling frame was made from a  list of all the infants attending 
the paediatric op  of KMC at 6 to 8 weeks of age, for Pentavalent 
Injection. 
110 infants were randomly chosen by simple random sampling 
form the sampling frame. 
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DATA COLLECTION : 
DATA COLLECTION INSTRUMENTS: 
1. Pre tested structured Survey  Questionnaire  ( see Annexure II) 
which contains 
A. Demographic information 
B. Risk factors 
2. ULTRASONAGRAM: [GE LOGIQ S7] Ultrasound 
examination of the hip was done by STATIC GRAF 
TECHNIQUE. 
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CASE - 1 
46 days of life Term Female  baby  with vaginal delivery &no 
family history of DDH 
   
CORONAL VIEW IMAGING- RIGHT HIP 
Alpha angle measured in neutral  and flexion position is 450 
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CORONAL VIEW IMAGING LEFT HIP   
Alpha angle measured in neutral position is 40.960 
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RESULTS 
The present study was undertaken in Government  Kilpauk  
Medical  College, Chennai to find out the prevalence, major risk factors 
contributing to Develpomental Dysplasia of Hip.The Results of the study  
are presented and discussed here under: 
STATISTICAL ANALYSIS: 
The Data was entered in excel and double checked. 
Statistical Analysis was done by SPSS version 23 ( demo version). 
Data cleaning was done .Outliers were identified. 
Continuous variables were expessed as Mean with Standard 
deviation. 
Categorical variables were expressed in numbers and percentages. 
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TABLE 1 
CHARACTERISTICS OF THE STUDY POPULATION 
S. NO. VARIABLES NUMBER PERCENTAGE 
1. Sex 
Male infant 53 48.2% 
Female infant 57 51.8% 
2. Gestational age: 
Pre term 8 7.3% 
Term 99 90% 
Post term 3 2.7% 
3. Family H/O DDH 
Yes 0 0% 
No 110 100% 
4. Mode of Delivery   
 Vaginal 79 71.8% 
 LSCS 31 28.2% 
5. Gravida:   
 Primi 76 69.1% 
 Multi 
 
34 30.9% 
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S. NO. VARIABLES NUMBER PERCENTAGE 
6. First Born Female   
 Yes 14 12.7% 
 No 96 87.3% 
7. H/O Breech 
presentation in current 
Pregnancy: 
  
 Yes 5 4.5% 
 No 105 95.5% 
8. H/O Oligohydramnios 
in current Pregnancy: 
  
 Yes 8 7.3% 
 No 102 92.7% 
9. H/O Neuromuscular 
disorder  in the 
Family: 
  
 Yes 0 0% 
 No 110 100% 
10. Abnormal Clinical 
findings on  Hip 
Examination : 
  
 Yes 0 0% 
 No 110 100% 
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TABLE 2 
CHARACTERISTICS OF THE STUDY POPULATION 
 VARIABLES MEAN WITH 
STANDARD 
DEVIATION 
95% CONFIDENCE 
INTERVAL OF THE 
MEAN 
1. Age of the mother in 
years 
26.68 ± 3.32 26.06  to 27.31 
 
2. Age of the Baby in 
days 
45.67  ± 3.788 44.96 to 46.39 
3. Right Hip Alpha angle 
NEUTRAL 64.15 ± 3.00 63.58 to 64.71 
FLEXION 64.15 ± 3.00 63.58 to 64.71 
4. Left Hip Alpha angle 
NEUTRAL 64.17 ± 3.73 63.47 to 64.88 
FLEXION 64.17 ± 3.73 63.47 to 64.88 
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SEX DISTRIBUTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
53
57
0 0
SEX
MALE FEMALE
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DISTRIBUTION OF DELIVERY 
VAGINAL / LSCS 
 
79
31
VAGINAL LSCS
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DISTRIBUTION OF FETAL PRESENTATION 
BREECH / CEPHALIC 
 
BREECH PRESENTATION
YES NO
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DISTRIBUTION OF GRAVIDA 
PRIMI / MULTIPARA 
 
76
34
GRAVIDA
PRIMI MULTI
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DISTRIBUTION OF SOCIAL AND CLINICAL FACTORS  
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FIGURE  1: AGE WISE DISTRIBUTION OF THE STUDY 
INFANTS IN DAYS: 
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FIGURE  2:AGE WISE DISTRIBUTION OF THE MOTHER OF 
THE STUDY INFANTS IN YEARS: 
 
The Mean age of the baby was 45.67 (± 3.8) days with 95% C.I. of  
44.96 to 46.39 at the time of USG examination of the Hip joint as shown 
in Table 2. 
        
  
 81 
 
 
 
TABLE 3 
PROPORTION OF DDH IN STUDY SUBJECTS 
 
VARIABLE NUMBER 
( N = 110 ) 
PERCENTAGE 
DDH –RIGHT 
HIP 
1 0.9% 
DDH – LEFT HIP 1 0.9% 
TOTAL 2  ( OUT OF 220 ) 0.9% 
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FIGURE 1: RIGHT HIP ALPHA ANGLE  IN NEUTRAL 
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FIGURE 4: LEFT HIP ALPHA ANGLE  IN NEUTRAL 
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TABLE 4 
 COMPARISON OF USG AND CLINICAL EXAMINATION OF 
HIP FOR DDH 
S. 
NO. 
VARIABLES NUMBER PERCENTAGE 
1. Abnormal clinical findings on Hip examination 
Yes 0 0% 
No 110 100% 
2. DDH on USG examination 
Yes 1 0.9% 
No 109 99.1% 
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DISCUSSION 
In our study, 48% of the infants were male, 52% were female.  7 % 
of the babies were Pre term, 90% were term. 3 % of the babies were post 
term as shown in Table 1. 
None of the babies had previous family history of DDH. 72% of 
the deliveries were by Normal Vaginal Delivery. 28% of the deliveries 
were by LSCS as shown in Table 1. 
69% of the mothers were Primigravidae,  while 31% were Multi 
gravida.13% of the babies were first born female in their family.4.5% of 
the babies were presenting by Breech and delivered by Breech 
presentation as shown in Table 1. 
95.5% of the babies had normal presentation at delivery. 
7.3% of the pregnancies were complicated by Oligohydramnios.  
Remaining 92.7% of the pregnancies were not complicated by 
Oligohydramnios. All the 110 babies had no history of Neuromuscular 
disorder in the family.  All the 110 babies had no abnormal clinical 
findings on examination of Hip  as shown in Table 1. 
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In the  article [51]on screening newborns for developmental 
dysplasia of the hip J S Donaldson , had reinforced the fact   that the 
examination of hip for DDH  should be  done around 6 weeks of age with 
USG and not later. 
He also emphasized that USG , will not replace clinical 
examinations and timing of USG should be around 6 weeks of age 
because lot of abnormalities during clinical examination, will settle down 
spontaneously after 6 weeks of life. 
So we did the examination of  hip joint of the infants at around 6 
weeks, when they come for first dose of Pentavalent vaccination which 
can be cross checked by th MCH card ( Maternal and Child Health card ) 
which they carry along with them during vaccination where the date of 
birth of baby will be written clearly. 
The Mean age of the mother during examination of the baby in our 
study was 26.68 (± 3.32) years  with 95% confidence interval of  26.06 to 
27.31 years. 
The proportion of DDH in our study subjects were determined by  
both graf’s technique and harcke dynamic study..It is a safe and effective 
screening tool for the evaluation of DDH. 
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The Incidence of DDH in our study was 0.9%  
95% confidence interval of incidence of  DDH  was    0%   to   
2.66% ( n  = 110 ). 
Hip alpha angle in neutral of  less than 60 o  was considered as 
abnormal hip radiologically in our study according to the Graf 
classification. 
We had only one baby presenting with abnormal hip radiologically  
and both the hips were abnormal . The distribution of the Right and Left 
Hip alpha angles are shown below in figure 3 and 4.  
The Mean right hip alpha angle in neutral was 64.15 ± 3.00 
degrees. 
The Mean left hip alpha angle in neutral was 64.17 ± 3.73 degrees. 
In our study a baby with DDH picked up by USG was missed by 
clinical examination as shown in table 4. 
The effect of newborn ultrasound hip screening  55 on late DDH 
have been addressed in two randomised trials (RCTs), both concluding 
that both selective and universal ultrasound screening  of hip tend to 
reduce the prevalence of subluxed or dislocated DDH, thus without 
reaching statistical significance. 
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Finally, several observational studies have shown that 
morphologically normal hips tend to remain normal with or without a co-
existing instability, and 97% of sonographically immature hips tend to 
normalise spontaneously within 3 months. 
Two studies report on a similar pattern for mildly dysplastic, but 
stable hip. Based on  evidence that ultrasound screening tends to reduce 
the rate of late developmental dysplasia of the hip (DDH) and the need 
for surgical interventions, different screening strategies including 
universal or selective ultrasound screening have been established in 
several European countries and centres during the last decade. 
From the data available , in this study, author suggested that 
selective ultrasound screening is worthwhile in areas with a high 
prevalence of late cases, given a well-organised, high-quality service can 
be provided. 
Many studies done previously have explained the importance of 
screening with USG. 
In a Retrospective study 56 (2006-14), the cost-effectiveness of 
clinical screen with ultrasonography (USG) of hip for diagnosing 
developmental dysplasia of the hip (DDH) in newborns were analysed. 
Target babies are,  those term newborns had (i) target usg scan at 6 weeks 
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of age with family history of DDH or breech presentation-and (ii) scan @ 
2weeks with abnormal clinical screening finding.    In all, 736 babies had 
USG scan for hip. Five early scans (Graf's type; three Type IIA, one Type 
IIC and one Type IIIB] and 15 target scans (Type IIA) were  found to be 
abnormal. All Type IIA DDH had subsequent 12 weeks' usg scans turned 
out to be normal.Those Babies with Type IIIB and IIC underwent hip 
reduction surgery at 6 and 16 months of age, respectively.  
Finally they concluded that, Universal clinical screening  with 
USG of hip can aid in early diagnosis of DDH in newborns. Large 
population-based studies from developing countries need to look in its 
cost-effectiveness into consideration.  
Since only one infant had DDH, there were insignificant results on 
testing for risk factors of DDH with p > 0.05. So we did not proceed with 
Univariate and Multivariate analysis and expression of risk factors in 
terms of Odds ratio. 
The Incidence of DDH in our study was 0.9% .Other studies done 
in other parts of the world revealed similar incidence from 0.5 to 3%. The 
overall frequency of DDH is usually reported as approximately 1 case per 
1000 individuals, though Barlow believed that the incidence of hip 
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instability during newborn examinations was as high as 1 case per 60 
newborns.[6] 
The incidence of DDH requiring treatment in the world literature 
varies from less than 0.01% to 3.4%. The ultrasonological screening 
abnormalities inthe hip varies from 6.57% to 56.2% [2,3] 
In a study10 of ultrasonographic screening of 18,060 hips ,it 
detected 1001 hips instances of deviation from normal, indicating a 
ultrasonographic DDH incidence of 55.1 per 1000. However, only 90 
hips remained abnormal at the end and required treatment, indicating a 
true DDH incidence of 5 per 1000 hips. 
Clinical examination alone does not reliably detect 
ultrasonographically defined developmental dysplasia of the hip in infants 
being screened for this disease. 
This study supports that the USG imaging of hip is investigation of 
choice in infants.when doing  USG  hip  whenever  reduction in alpha 
angle is found we should think of DDH. 
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CONCLUSION 
 The Incidence of DDH in our study was 0.9%. 
 95% confidence interval of incidence of  DDH  was    0%   to   
2.66% ( n  = 110 ). 
 The Mean right hip alpha angle in neutral was 64.15 ± 3.00 
degrees. The Mean left hip alpha angle in neutral was 64.17 ± 3.73 
degrees. 
 Only one infant was screened (as positive) as DDH by USG which 
clinical examination failed to detect. 
 Association of  risk factors with DDH could not be quantified, 
because of only one case being detected ,yielding insignificant 
results, which needs a follow up study with larger sample size in 
the future (which is a limitation of our study). 
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ABBREVIATIONS 
 
 
DDH   - Development Dysplastia of HIP 
 
CDH   - Congenital Dislocation of HIP 
 
USG   - Ultra Sonogram 
 
CT   - Computed Tomography 
 
MRI   - Magnetic Resonance Imaging 
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INFORMED PATIENT CONSENT FORM 
 
STUDY TITLE  :  TO FIND OUT THE INCIDENCE OF 
DEVELOPMENTAL DYSPLASIA OF HIP USING USG OF HIP 
AMONG THE INFANTS ATTENDING PAEDIATRIC OPD AT KMC, 
CHENNAI 
 
STUDY DETAIL   : 
 
STUDY CENTRE   : 
 
PATIENT’S MOTHER NAME        : 
 
PATIENT’S AGE   : 
 
IDENTIFICATION NUMBER : 
 
 
I confirm that I have understood the purpose and procedure of the above study. 
I have the opportunity to ask questions and all my questions and doubts have 
been answered to my complete satisfaction. 
I understand that my participation in the study is voluntary and that I am free to 
withdraw at any time without giving reason, without my legal rights being 
affected. 
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I understand that the sponsor of the clinical study, others working on the 
sponsor’s behalf, the ethical committee and the regulatory authorities will not 
need my permission to look at my health records, both in respect of the current 
study and any further research that may be conducted in relation to it, even if I 
withdraw from the study I agree to this access. However I understand that my 
identity would not be revealed in any information released to third parties or 
published, unless as required under the law. I agree not to restrict the use of any 
data or results that arise from this study. 
I hereby consent to participate in this study. 
I hereby give permission to undergo complete clinical examination and  
ultrasound examination test to my child 
 
 
Signature/thumb impression: 
Patient’s name and address:                                              
Place:                              Date: 
Signature of the investigator: 
Name of the investigator:                                                  
Place:                              Date: 
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PROFORMA 
 
STUDY TITLE: 
 
“TO FIND OUT THE INCIDENCE OF DEVELOPMENTAL DYSPLASIA 
OF HIP USING USG OF HIP AMONG THE INFANTS ATTENDING 
PAEDIATRIC OPD AT KMC, CHENNAI” 
 
Sl.no: 
Name: 
Age: 
Sex: 
DOB: 
Mother’s ph no: 
Address: 
 
CLINICAL HISTORY: 
Age of the mother: 
GA: 
MODE OF DELIVERY:                                                        Vaginal/LSCS 
GRAVIDA                                                                             PRIMI/PARA 
RISK FACTORS: 
1.First born female 
2. Family history 
3.H/o oligo hydroaminos 
4.H/o Breech presentation 
5.H/o Any other neuro muscular disorder 
6.H/o Abnormal finding in clinical exam 
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USG FINDING CORONAL IMAGING-ALPHA ANGLE MEASUREMENT 
 
RIGHT HIP 
NEUTRAL FLEXION STRESS  
N/ABNORMAL 
   
 
LEFT HIP:  
NEUTRAL FLEXION STRESS 
N/ABNORMAL 
   
 
ANY OTHER FINDING: 
 
HIP GRADING             : 
 
FOLLOW UP                : 
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÷{õ¯õÎ J¨¦uÀ £iÁ® 
 
Bµõ´a]°ß ÂÁµ® : AÀmµõì÷Pß (ªö¯õ¼) ¬»®SÇ¢øuPÐUSHØ£k®Ck¨¦ ÁÍºa] ¤ÓÌÄ ÷{õ´ 
PshÔ²® B´Ä. 
 
Bµõ´a] ø©¯® : Aµ_ RÌ£õUP® ©¸zxÁU PÀ¿¶ ©¸zxÁ©øÚ  
 
÷{õ¯õÎ°ß ö£¯º :      ÷{õ¯õÎ°ß Á¯x : 
 
£vÄ Gs :       £õ¼Ú® Bs / ö£s.   
 
÷{õ¯õÎ RÌPshÁØÖÒ Pmh[PøÍ () ö\´¯Ä®  
 
1. ÷©ØSÔ¨¤mkÒÍ Bµõ´a]°ß ÷{õUPzøu²® £¯øÚ²® ¬ÊÁx©õP ¦¶¢x öPõs÷hß. 
÷©¾® GÚx AøÚzx \¢÷u[PøÍ²® ÷Pmk AuØPõÚ ÂÍUP[PøÍ²® öuÎÄ£kzvU 
öPõs÷hß. 
 
 
2. ÷©¾® C¢u Bµõ´a]US GÚx ö\õ¢u Â¸¨£zvß ÷£¶À £[÷PØQ÷{ß GßÖ®, ÷©¾® 
G¢u ÷{µzv¾® GÆÂu ¬ßÔÂ¨¦ ªßÔ C¢u Bµõ´a]°¾¸¢x Â»P ¬Êø©¯õÚ E¶ø© 
EÒÍøu²® CuØS GÆÂu \mh ¤øn¨¦® CÀø» Gß£øu²® AÔ÷Áß. 
 
 
3. Bµõ´]¯õÍ÷µõ, Bµõ´a] EuÂ¯õÍ÷µõ, Bµõ´a] E£¯zuõµ÷µõ, Bµõ´a] ÷£µõ]¶¯÷µõ, 
JÊ[Sö{Ô ö\¯ØSÊ EÖ¨¤ÚºP÷Íõ G¨÷£õx ÷Ásk©õÚõ¾® GÚx AÝ©v°ßÔ GÚx 
EÒ÷{õ¯õÎ ©ØÖ® ¦Ó ÷{õ¯õÎ £vÄøÍ C¢u Bµõ´a]UPõP÷Áõ AÀ»x GvºPõ» 
¤ÓBµõ´a]ÐUPõP÷Áõ £¯ß£kzvU öPõÒÍ»õ® GßÖ® ÷©¾® C¢u |£¢uøÚ {õß 
CÆÁµõ´a]¼¸¢x uS® GßÖ® J¨¦UöPõÒQ÷Óß. B°Ý® GÚx Aøh¯õÍ® 
\®£¢u¨£mh G¢u £vÁPÐ® (\mh§ºÁ©õÚ ÷uøÁPÒ uÂµ) öÁÎ°h¨£h©õmhx GßÓ 
EÖvö©õÈ°ß ö£¯¶À C¢u Bµõ´a]¼¸¢x QøhUP¨ö£Ö® ¬iÄPøÍ öÁÎ°h ©Ö¨¦ 
öuÔÂUP©õm÷hß GßÖ EÖv¯ÎUQ÷Óß. 
 
 
4. C¢u Bµõ´a], Auß £¯ß£õkPøÍ²®, ¤ß ÂøÍÄPøÍ²® AÔÄ® ¬¯Ø] Gß£øu ©¸zxÁº 
-»® AÔ¢x öPõs÷hß. 
 
 
5. C¢u Bµõ´a]US {õß ¬Ê©Úxhß \®©vUQß÷Óß GßÖ® ÷©¾® Bµõ´a] SÊÂÚº 
GÚUS AÎUS® AÔÄøµPøÍ uÁÓõx ¤ß£ØÖ÷Áß GßÖ® EÖv¯ÎUQ÷Óß. 
 
 
 
 
 
 
 
 
 105 
 
6. C¢u Bµõ´a]USz ÷uøÁ¨£k® AøÚzx ©¸zxÁ¨£¶÷\õuøÚPÐUS® JzxøÇ¨¦ u¸÷Áß 
GßÖ EÖv¯ÎUQ÷Óß. 
 
 
7. C¢u Bµõ´a]US ¯õ¸øh¯ ÁØ¦Özu¾ªßÔ GÚx ö\õ¢u Â¸¨£zvß ÷£¶¾® _¯ BÔ²hÝ® 
¬Ê©ÚxhÝ® \®©vUQß÷Óß GßÖ Cuß -»® J¨¦UöPõÒQ÷Óß. 
 
 
 £¶÷\õuøÚ°ß ¬iøÁ¨ ö£õÖzx ÷uøÁ¨£mhõÀ ©Ö B´ÄUS \®©vUQ÷Óß. 
 
÷{õ¯õÎ°ß uõ¯õ¶ß øPö¯õ¨£® / ö£¸ÂµÀ øP÷µøP 
 
Ch® :     ÷uv :  
Bµõ´a]¯õÍ¶ß øPö¯õ¨£® :  
Ch® :     ÷uv :  
 
Bµõ´a] £ØÔ¯ uPÁÀ AÔUøP 
 
 
AÀmµõì÷Pß (ªö¯õ¼) -»® SÇ¢øuPÐUS HØ£k® Ck¨¦ ÁÍºa] 
¤ÓÌÄ ÷{õ´ PshÔ²® B´Ä.  
 
Ck¨¦ ÁÍºa] ¤ÓÌÄ ÷{õ´ (Developmental Dysplasia of HIP) B°µzvÀ 
J¸ SÇ¢øuPÐUS C¢v¯õÂÀ HØ£kQÓx. Cøu Bµ®£ |ø»°÷» 
Á¼°À»õ©À AÀmµõì÷Pß (USG) -»® PshÔ¯»õ®. CuÚõÀ 
SÇ¢øuPÐUS HØ£k® ¤ßÂøÍÄPÒ (-mk]øuÄ) uÂºUP¨£kQÓx. 
Bµ®£|ø»°÷»÷¯ C¢u ÷{õ´ C¸¨£x PshÔ¯£mhõÀ Physiotherapy -»® 
Sn¨£kzuõÀ. C¢u Bµõ´a]ø¯ £ØÔ ¬Êø©¯õP ©¸zxÁº -»® 
AÔ¢xöPõs÷hß. 
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C¢u Bµõ´a]  Kilpauk Medical College & Hospital ©¸zxÁ©øÚ°À 
C»\Á©õP {hzu¨£kQÓx Gß£øu²®, C¢u Bµõ´a]US ¤ßÂøÍÄPÒ Hx® 
CÀø» Gß£øu²® AÔ¢x öPõs÷hß.  
 
 
 
÷{õ¯õÎ°ß uõ¯õ¶ß øPö¯õ¨£® / ö£¸ÂµÀ øP÷µøP 
 
Ch® :     ÷uv :  
 
Bµõ´a]¯õÍ¶ß øPö¯õ¨£® :  
 
Ch® :     ÷uv :  
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s.no Name 
age of 
the 
mother 
Age 
in 
Days 
Sex 
1=m,2=f 
Gestational 
age 1=pre 
term, 
2=term, 3= 
post term 
Mode of 
delivery 
1= 
vaginal, 
2=LSCS 
Gravida 
First born 
female, 
1=yes,2=no 
family 
h/o 
DDH, 
1=yes, 
2= no 
h/o 
oligohydramnios 
in current 
pregnancy, 1= 
yes, 2=no 
1 B/o sudha 26 46 2 2 1 2 2 2 2 
2 B/o kovazhaki 30 44 1 2 1 2 2 2 2 
3 B/o poovarasi 27 48 2 2 1 1 1 2 2 
4 B/o Gayathri 31 45 2 2 2 2 2 2 1 
5 
B/o 
chinnaponnu 
25 54 2 1 1 1 2 2 2 
6 
B/o 
Arputhamary 
26 53 2 1 1 1 2 2 2 
7 B/o Aishwarya 30 42 1 3 1 2 2 2 2 
8 B/o Ananthi 25 46 1 2 1 1 2 2 2 
9 B/o kayalvizhi 26 47 1 2 1 1 2 2 2 
10 
B/o 
manimegalai 
28 44 1 2 1 1 2 2 2 
11 B/o Maragatham 22 42 2 3 1 1 1 2 2 
12 B/o Saranya 32 43 2 2 1 2 2 2 2 
13 B/o kalyani 21 48 1 2 1 1 2 2 2 
14 B/o vijaya 26 45 2 2 1 1 2 2 2 
15 B/o Malar 32 46 1 2 1 2 2 2 2 
16 
B/o 
Bhuvaneshwari 
27 58 1 1 1 1 2 2 2 
17 B/o Vimala 22 50 2 2 2 1 2 2 1 
18 B/o Malliga 31 42 2 2 1 2 2 2 2 
19 B/o Abirami 26 46 2 2 1 1 1 2 2 
20 B/o Agalya 23 46 2 2 1 1 1 2 2 
21 
B/o Kalyani 
Murugan 
25 54 2 1 1 1 1 2 2 
22 B/o Saraswathi 26 50 2 2 1 2 2 2 2 
23 B/o Manjula 28 42 1 3 1 1 2 2 2 
24 B/o Akileshwari 22 46 1 2 1 1 2 2 2 
25 B/o Valarmathi 32 50 1 2 1 2 2 2 2 
26 B/o kannammal 21 42 2 2 1 1 2 2 2 
27 B/o Susithra 26 42 2 2 1 1 2 2 2 
28 B/o Revathi 30 48 2 2 1 1 2 2 2 
29 B/o Jacklin 27 45 1 2 1 1 2 2 2 
30 B/o Suja 31 42 1 2 1 2 2 2 2 
31 B/o Radha 25 42 1 2 1 1 2 2 2 
32 B/o Chandra 26 46 1 2 1 1 2 2 2 
33 B/o Meena  30 50 2 2 1 2 1 2 2 
34 B/o Saroja 25 44 2 2 2 2 2 2 1 
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35 B/o Anitha 26 42 1 2 1 1 2 2 2 
36 B/o Mohana 28 43 2 2 1 1 2 2 1 
37 B/o Devi 22 48 1 2 1 2 2 2 2 
38 
B/o 
Mahalakshmi 
32 45 2 2 1 1 2 2 1 
39 B/o Banupriya 21 46 1 2 1 1 2 2 2 
40 
B/o 
Poongavanam 
26 58 2 1 1 1 1 2 2 
41 B/o Amala 21 50 1 2 2 1 2 2 1 
42 B/o Anjalai  27 42 1 2 2 2 2 2 1 
43 B/o Kovazhaki 31 46 1 2 1 1 2 2 2 
44 B/o Bharathi 25 53 1 1 1 1 2 2 2 
45 B/o Sangeetha 29 42 2 2 1 2 2 2 2 
46 B/o Usha 30 46 2 2 1 1 1 2 2 
47 B/o Pavithra 25 47 1 2 2 1 2 2 2 
48 B/o Vennila 34 44 2 2 2 2 2 2 2 
49 B/o Jayalakshmi 28 42 1 2 2 1 2 2 2 
50 
B/o 
Kanniyammal 
22 43 2 2 2 1 2 2 2 
51 B/o Angammal 26 48 2 2 1 1 2 2 2 
52 B/o Savitha 30 42 2 2 1 2 2 2 2 
53 B/o Vidhya 26 42 2 2 1 1 1 2 2 
54 B/o Ilavazhaki 30 46 1 2 1 1 2 2 2 
55 B/o  Amudha 27 50 2 1 2 2 2 2 2 
56 B/o Sailvathi 24 46 1 2 1 1 2 2 2 
57 B/o sangavi 25 42 2 2 1 1 1 2 2 
58 B/o Hellina 26 50 1 2 2 2 2 2 2 
59 B/o Rasiya 30 43 1 2 1 1 2 2 2 
60 B/o Alagammal 25 48 1 2 2 1 2 2 2 
61 
B/o 
vallideivanai 
30 50 2 2 2 2 2 2 2 
62 B/o kanchana 28 46 2 2 1 1 2 2 2 
63 B/o anjel 22 43 1 2 1 1 2 2 2 
64 
B/o 
Gnanasundari 
32 50 2 2 2 2 2 2 2 
65 B/o Ramya 21 42 1 2 2 1 2 2 2 
66 B/o Alamelu 26 46 2 2 1 1 1 2 2 
67 B/o Karthika 30 42 2 2 2 1 1 2 2 
68 B/o Safibanu 27 42 2 2 1 2 2 2 2 
69 B/o Medonna 31 46 1 2 2 1 2 2 2 
70 B/o Vanmathi 25 42 1 2 1 1 2 2 2 
71 B/o Suganthi 26 44 1 2 1 1 2 2 2 
72 B/o Indhumathi 30 42 2 2 2 2 2 2 2 
73 B/o Anurekha 25 43 1 2 2 1 2 2 1 
74 
B/o 
Dhanalakshmi 
26 44 2 2 2 1 2 2 2 
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75 B/o Divya 28 42 1 2 1 1 2 2 2 
76 B/o Crishtina 22 43 2 2 1 2 2 2 2 
77 B/o Bhuvana 32 48 2 2 1 1 2 2 2 
78 B/o Noorjahan 21 42 1 2 1 1 2 2 2 
79 B/o Kalpana 26 42 2 2 1 2 2 2 2 
80 B/o Sharmila 30 46 2 2 2 1 2 2 2 
81 B/o Kanimozhi 27 50 2 2 1 1 2 2 2 
82 B/o Koswsalya 31 46 1 2 1 2 2 2 2 
83 B/o Mumtaz 25 58 1 1 2 1 2 2 2 
84 B/o Madeshwari 26 50 1 2 1 1 2 2 2 
85 B/o Prabavathi 30 43 1 2 1 1 2 2 2 
86 
B/o Sulthana 
begum 
25 48 1 2 2 2 2 2 2 
87 B/o Selvi 26 50 2 2 2 1 2 2 2 
88 B/o Sumithra 28 46 1 2 2 1 2 2 2 
89 B/o Vigneshwari 22 43 2 2 2 2 2 2 2 
90 B/o Mithli 32 50 1 2 2 1 2 2 2 
91 
B/o Kumudha 
valli 
21 42 2 2 1 1 1 2 2 
92 
B/o 
Mariyammal 
26 46 1 2 2 2 2 2 2 
93 B/o Kanmani 30 42 2 2 1 1 2 2 2 
94 B/o Vasanthi 27 42 2 2 2 1 2 2 2 
95 
B/o Loortha 
mary 
31 43 2 2 2 2 2 2 2 
96 B/o Vathchala 25 42 2 2 2 1 1 2 2 
97 B/o Abinaya 26 42 1 2 1 1 2 2 2 
98 B/o Avelin 30 46 1 2 1 1 2 2 2 
99 B/o Ambujam 25 50 1 2 1 2 2 2 2 
100 B/o Premavathi 26 44 2 2 1 1 2 2 2 
101 B/o Varalakshmi 28 45 2 2 1 1 2 2 2 
102 
B/o sunaina 
afritha 
22 46 2 2 1 2 2 2 2 
103 B/o Kaviya 32 42 1 2 1 1 2 2 2 
104 B/o Uma 21 50 1 2 1 1 2 2 2 
105 B/o Aandal 26 42 1 2 1 1 2 2 2 
106 B/o Priyanka 30 46 1 2 1 1 2 2 2 
107 
B/o 
Samundeeshwari 
22 46 2 2 1 2 2 2 2 
108 B/o Sembaruthi 21 43 2 2 1 1 2 2 2 
109 B/o Sakkammal 26 42 1 2 1 1 2 2 2 
110 B/o Nandhini 24 42 2 2 1 2 2 2 2 
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